4 cm -1 , respectively, which rapidly dimerizes forming an ESR-silent molybdenum(V) complexes. In a reaction vessel previously deoxygenated, 50 mmol of thiolactic acid (CH3CH(SH)CC>2H), 6 mmol of (n-C4H9)4NBr and 2 mmol of Na2[MoC>4] -2H2O were placed. Over these 20 ml of methanol (previously deoxygenated by bubbling argon 30 min in an ultrasonic bath) was added under argon stream, which was maintained for an additional 15 min, and then the vessel was flame-sealed. By cooling the resulting solution to 5 °C overnight, clear orange and yellow prismatic crystals were obtained. Elemental analysis: found -C, 46.55 %; H, 8.23 %; N, 2.85 %; S, 13.05 %; calc. forMo20 6 S4C38H8oN2 -C, 46.52 %; H, 8.22 %; N, 2.86 %; S, 13.07 %. 'H, 13 
C NMR spectroscopy. The ESR spectrum of this reaction show the presence of an ESR-active monomelic molybdenum(V) species, with an isotropic g value of <g> = 1.976 and an isotropic 95,97 Mo hyperfine parameter <A> = 36 χ 10" 4 cm -1 , respectively, which rapidly dimerizes forming an ESR-silent molybdenum(V) complexes. In a reaction vessel previously deoxygenated, 50 mmol of thiolactic acid (CH3CH(SH)CC>2H), 6 mmol of (n-C4H9)4NBr and 2 mmol of Na2[MoC>4] -2H2O were placed. Over these 20 ml of methanol (previously deoxygenated by bubbling argon 30 min in an ultrasonic bath) was added under argon stream, which was maintained for an additional 15 min, and then the vessel was flame-sealed. By cooling the resulting solution to 5 °C overnight, clear orange and yellow prismatic crystals were obtained. Elemental analysis: found -C, 46.55 %; H, 8.23 %; N, 2.85 %; S, 13.05 %; calc. forMo20 6 S4C38H8oN2 -C, 46.52 %; H, 8.22 %; N, 2.86 %; S, 13.07 %. 'H, 13 C NMR, IR and UV/VIS data are available in the CIF.
Experimental details
Due to the low crystal quality the number of observed reflections was small and geometrical restraints were used when needed. Distance restraints were applied to the N-C-C-C chains on both tetrabutylammonium moieties to keep all distances close to 1.50 A. The OCOCH(S)CH3 ligands were refined keeping similar bond lengths and angles, including the Mo coordination distances, using soft restraints. Η atoms were geometrically fixed to their parent ones and their displacement parameters calculated as 1.2 U e q(C) or 1.5 U e q(C). The highest peak in the electron density was 0.80 eA -3 and the deepest hole was -0.82 eA -3 both near Mo2.
Discussion
Thiols may be considered physiological reductants acting as endogenous electron donors in reductase reactions of molybdenum hydroxylasesfl] in animals and microorganisms. Previous studies showed [2] [3] [4] [5] that reduction of aqueous molybdate by 2-mer-capto-acetic acid (thioglycolic acid) yields solutions exhibiting ESR signals which account for about 1 % of the available molybdenum with parameters similar to those for xanthine oxidase. Thereafter these authors demonstrated the capacity of molybdate ions to oxidize thioglycolic acid, cysteine and glutathione giving disulfide derivatives. The proposed mechanism involves the formation of the [MO V1 C)2(OCOCH2(S))2] complex which is subsequently reduced by excess of thioglycolic acid to give an ESRactive monomelic molybdenum(V) species which rapidly dimerizes forming an ESR-silent-oxo complex and disulfide. Our investigations [6, 7] have demonstrated that the Mo(VI) complexes containing stoically hindered ligands can be quantitatively reduced by the free acid yielding the monomeric molybdenum(V) complexes, the structure of which has been determined by X-ray crystallography.
The structural characterization of the binuclear oxomolybdenum(V) complexes confirms the structural versatility of thiolic ligands, and constitutes another example of the proclivity of molybdenum(V) complexes to be binuclear if the adjacent groups to the ligating sulfur atoms do not provide steric hindrance and prevent dimerization upon reduction. The crystal structure of the title compound is a dimeric molybdenum(V) complex anions with two molecules of tetrabutylammonium as the counter ions. The binuclear complex anion exhibits a cofacial bi-octahedral geometry which appears to be quite common in molybdenum(V) chemistry. The Mo atom is shifted toward the terminal unshared Ο atom with values of the axial angles ranging from 131.0 (2) (9) 0.0829 (9) 0.0729 (7) 0.0222 (7) 0.0144(6) 0.0141 (6) 
